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CHOCOE SAKAfffflSAHHE CTP0HTEHLCT3A CKB42HHU 

IfeodpeTeaae othochtch k dypeamo, a mezno - k cnocody 
3aKafnHBaHiia c?ponTe:ii>craa cKBarajKH. 

5 HandoJiee agi-eKTHBHO HacToamee raodpeTeHae Moxe? Chtl 

HcnojEb30BaHO b CKBasnfiax 9 Huenmnx ropn30HTazLHH5 rqacTOK 
ctbojei, npodypeHHHll b dpojctkthbhom njaacTe, a TaKse b cjiy- 
hhhx, jcoraa HesejoaTejiBHO yMeHBinaTB aaaMeTp cKBa&mra, 0 npa 
Hajuram yqacTKOB b HHTepBajie ycTaHOBKH XBOCTOBJiica, cJioaeH- 

10 hhx cjaaOocner^eHTupoBaHHUMz nopozauB, ise mem Me cto odBajm 
nopoau, KaBepH03HHe 30HU h 30HH norjiomeHm npoMHBO^iHofl EHJI- 
kocth, ocJitiho nepeKpHBaeMHe npoMSKyT ohhhmh KOJioHHaMH TpycJ 
mm KOJioHsaMH - "JieTy^iKaMn". 

EpejunecTBynnaS ypoBea* TexHZKH 

15 IIpH 3aKaH^HBaH£H CTpOKTSJTBCTBa CKB3KHKH H80dX0SHM0 3a- 

KpenHTii ee cTeHay b HETepsaJie cpoayKTEBHoro iuiacTa, ^tocJh 
npejioTBpaTJiTB odEajnmaHHe nopojm z, rek onejicTBze 3Toro- 
yxyjmeHse nocTynaeHHH npo^mma b cKsasHHy H3 apojjyKTHBHo— 
ro njaacTa. JUm sto3 nejm b 30Ee npo^yKTHBHoro anacTa craa- 

20 hhhh ycraHaBJnTpaTDT xboctobkkh c $&JB>TpaMiu KpoMe Toro, b 
EnrrepBaae ycTaHOBKH xboctobhkob c cnjn>TpaMn ^acxo BCTpera- 
mcE 3ohh ocuioxHeHnil, TaKHe Kan Hajnrae saBepH, odsajroB no- 
posu, BoaonposBMHUH, norjiomeaEe npo&HBorao2 khbxoctii, npz- 
MHKarae k npojQTKTKBHCMy miacTy He npoj^y kthbhux y^acTKOB hje 

25 npepHBaHEe ero Tamra jmacTKaMB. B s-wdc cjiyiaHX HeodxoOTMo 
Hajiesao paaocJmnTi yicasaKHHe y^acTKn 2 sohh ot bpo^kthbhd- 
ro njiacTa. Bee sto Tpedyer dojanmx uavepzaxhrnix 3aTpaT h 
npirjeHeHBH cneoaaJtcbHoro cJiosHoro odopyaoBaHHH. 

HsBecTHH Tpn npnunnnaajiLEo OTJnzraasiaEXCH ;*pyr ot Apyra 

30 cnocoda ycTaHOBKH xboctobhkob c fianBTpaus, npaMeHfleHHe nps 
3axaH?HBaH2X[ cTponTejiLCTBa -CKBazHH: noOTecKa na uetaesTHou 
KaMHe, Ha kjehmx a Ha onopHo2 BOBepxHocra ( "CnpaBOTOHK 

DO KpeBJieHBK) He<JTHHHX H ra30BHX CKBaKHH", A.K.EyJiaTOB, 

1981. c.137-146). 
35 Ojrh cnocoda ycTaHOBKH XBOCTOBEKa c gpmn>TpoM na ue- 

MeHTHOu khmhs 3aKJnraeTca b n dot ewe TaMBOHasHoro pacTBopa 
Ha bck) EJiHHy XBOCTOBmca, yjiepsHBaeMoro Ha Becy dypHJn>HUJZH 
TpydaMH, yaaneHHE TaMnoaasHoro pacTBopa, uosHHToro Bane 
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XBOCTOBHKa, D OTCOeOTHeHBH CvpHJELKUX Tpj^ti OT XEOCTOBBKa 

tojibko nocae oopa30BaHHH b saTpydHow npocTpaHCTBe neMeiiTHO- 
ro KaMHfl. 

IIOaBeCKa XBOCTOBHKOB C CMJIBTpaMH H3 KJEBHMX OCymeCTBIK- 

5 eTCH TOJiiKO b odcaaeoHOM ctbojk cKBaEHHH, rae Her H3H0Ca 
BHyTpeaHeJl noBepxHocra odcajHHX Tpyd, nyrea saKJEnaBaraw 

XBOCTOBHKa DJaBK8MH t paCDOJIOKeHHHUH Ha E8?yXH02 DOBepXHO- 
CTH IIOJtBeCEHX yCTp02CTB, KOTOpHe BXOOTT B KOJIHieBOfl MeSKO- 

jiohhhB sasop. 

10 3tot cnocod EenpffiieHBU npn mma. UeHee 30 mm) Kojrme- 

bhx 3a3opax, ecjm cnyoK XBOCTOBHKa conpasea c npopadoTKoa 
ocjiomeaHoro cTBOJia cxBasam a pacxazmBamew XBOCTOBHKa, 
koito BByrpeHHJw noBepxHocTi, odcajuioit kojidhhh. b KOTopon 
njarapyeTcH yciaHOBKa, iraesT HeaonycTBUHB hshoc, Koraa Bee 

15 XBOCTOBHKa c $iuB>TpoM npeBumaeT 1000 kH. 

IIoflBecKy xboctobbkob Ha ynope ocywecTBJWDT Ha cTarm- 
oHapaHX yqaewtax cKBasHHH, rae yse odpa30Baaa onopaafl no- 

BepXHOCTi, B Kai8CTBe KOTOpOfl HCnOJEE3yDT: npOTOIKH BHyrpH 

naTpydKOB. npncoenHKHeuHx k Bzmeirj Koany npejnwywejl kojioh- 
20 hh; BepxHZfi KOHeu panee cnymeHHoro XBOCTOBHKa; 3ony nepe- 
xoia ot dojnanero OTaMerpa k MeaMBMy npn jtByxpasMepHoa npo- 
MeayroTOoa KOJioHHe, KOTopoa odcaseaa cKBaaima. 3tot cnocod 
npiEieHHM jam, npa ywioBKHX cnycKa XBOCTOBHKa so saaaHHofl 
rjiydHHH. Hhto nojniecHoe ycTpoftcTBO xboctobekh He aofiaeT 
25 so ynopa h He cpadoTaei. 

HwocTaTKaMH yKa3aHHHX cnocodoB yciaHOBKH xboctobbkob 
c SnjiLTpaMn npn 3aKainHBaHHH ctpoht ejiBCTBa cKBazHRu hbjh- 
DTcarcyseHHe npoxoafloro ceiemw ckbhehhh aa-sa neodxoazMC- 
cth npmjeHeHHH DasiejtHHHreJiea h nosBecmix ycTpoacTB, koto- 
30 trae onycKaOT BHyrpi yse odcaKeHHoa ckbsshhh, h60C-xootmoct£ 
npHMeHeHHH cjiohhhx no KOHCTpyKHHH passejHHHTeJieH h nosBec- 
hhx ycTpoftcTB, a Tawse orpaHEHeHHOCT* npnieReHBa, odycjioB- 
aeHHafl bosmokhoctbd nojiBecKH xboctobbkob tojibko b odcaseH- 

HOM CTBOJte CKBaEHHH UpOMe CDOCOOa yCTBHOBKH Ha neUBHXHOM 

KaMHeV. HesocTaTKOM cnocoda noHBecKH xboctobhkob 

c ftHJffiTpaiaH Ha neueHTHOM raMHe HBmeTCH aeodxowMOCTB 
neueHTHpoBaHEH XBOCTOBHKa, uto CBH3BH0 c (Jojimhwh 3 aTpaTa- 
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mh ueweHTa n BpeneHH Ha nposeaeime padOT 2 osroaHiie 3aTBep- 
^eBamui neMeHTHoro pacTBopa. IIpn 3tom hso(3xootmo ocymecT3- 

JIHTB DOCTOHHHyD npOMHBRJ CKBaSHHH HOCJie H6M8 HTHpOBaHHH 

xBOCTOBHKa b Te*enne Bcero Bpefiesa otohshbh 3aTEepj&eBaHHH 
5 qeMeHTHoro pacTBopa c o^HOBpeMe hhhm BpameraeM dypjuEBHofl 

kojiohhh. npETor/ if padoTe no iieM 6 H THpOBa HUE) xboctobzkob npH- 
cyma aBapus, Taiene, Haupmsep, KaK: He bo3mokho ctb oTcoeOTHe- 

HZH KOJIOHHH (3yp2JEBHHX Tpyti OT XBOCTOBHKa , BCJKECTBHS HpHMe- 

HeHHH pesBtiOEHX pa3fce;iHHHTeJiefl; npopesaane odcajtHHX Tpyd h 
10 3adypHBaHne hoboto ctbojb npz pa3(5ypHBaHnu ocHacTM 2 ysjioB 

coesHHenaS ceicrmfi Tpyd H*j^pyrnx. 

KpoMe Toro, oth bhxiojihohhh padOT bo ueweHrapoBaHHD 

XBOCTOBHKa HeodxojpjMa cooraeTCTEyranaH TexmKa (neMeHrapo- 

BOTOEe arperaTH) h dpHrajp* pado*fflx# 
15 Bse ojihhm HejxocTaTKOM 9Toro cnocoda hbuhctck HeB03M0H- 

hoctb ero npEMOHeHHH npu nam^sm 30H norjdomeHza b nnrepBajie 

yCTaHOBKS XBOCTOBHKa. 

H3BecTeH TaKse cnocod 3aieaH^HBaHHH CTpoHTeja>CTBa CKBa- 
shh (su t A, 1659626), BfunrcannHfl b cedn Hsojumiro 30H ocjiok- 
20 Herafi dypeHHH, pacnoJioseHHHX Bume npojtyKTHBHoro miacTa ao 
ero bckphthh 9 cuycK b cKBaxHHy kojiohhh odcajtmoc Tpyd c 

$HJEbTp DM— XBO CT 0BHK0M H UeHTpaTOpaMH, 3aDOJIHeHH6 $mtETpOBOft 

30HH CKBaSHHH BpeweHHo 3aKyn opHBaiomEM fiaTepaajiOM h neMeHTH- 
poBame kojiohhh odcajranx Tpyd npH repjeTH^Hou pastejtHHeHHH 

25 OOJIOCTH CUSJIBTpa— XBOCTOBHKa OT nOJIOCTH kojiohhh nepeMETCcoi!, 

pa3pymaeM0fl nocJie ee ueMQ HTHpoBamiH • 

3tot cnocod He odecnennBaeT aajjezHoro pasodmemw npo- 
j^yKTHBHoro nJiacTa ot nepeueaammxcH c hhm HenpoxyKTHBHHX 
y^acTKOB h BHrnejegangx ot DpoAyzcTRBHoro miacTa HenposyKTHB- 
30 hhx ropZ30HTOB p BCJieacTBne HenojEoro yaaJiefliw dypoBoro pa- 

CTBOpa H3 BEKJIOHHHX Z 3?OpH3 OHTa JH>HHX yHRCTKOB CKBaSHHH, B 

kotophx npoacxoOTT ocasweHne TBepaofl Sa3H H3 dypoBoro pa- 
cTBopa npn ero mspKyjwmiE. 3to ycyrytSjmeTCfl HenojiHHH yaa- 
jieEaeM mehiictoS xcopra, a b necTax ynajieHiw ee noBHmaeTCH 
35 onacHocTB odBajmaaHag nopoa, hto TaKse cHflsaeT Ka^ecrBO 

H30JLHKHH HJHCTOB. 

KpoMe Toro, Ha yKasaHHHX yrocTKax CKsaEHHH He yjaeTCH 
HajweaaniHM odpa30M ueHTpnpoBaTB sKcnjjyaxamioHHyiD KOJioHHy, 
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ocodeaHO b cuiafiocueMeHrapoBaHHHx nopojiax, H3-3a saaBjniBa- 
hhh aeHTpaTopoB b 3Tj r nopo,ay ( hto npenHTCTsyeT nojjmeHHK) 
paBHOMepnoro no TOJmrae CTeHKH iieMeHTHoro KOJiHia. 

Eae 0£HHM HeflOCTaTKOM 3T0r0 CDOCOda HBJIHeTCH dJIOKHpO- 

5 B&HH6 nacTH npoayKTHBHoro iuiacTa ueweHTHHM pacTBopoM, no- 
cryuemm b ftnjiLTpoByK) 30Hy ckbbhhhh hdh ugu 6 RTHpoBa hhh ko- 
jiohhh odcajaHHX Tpyd, BCJie^cTMe wnaneHZE h HaKomieHHH Bpe- 
MesHo 3aKynopHBaKmero narepnajia b HHKHefi 0johho2) tooth ro- 
pasoHTajiBHoro ctbqje npH 3 hehht e jh>ho2 ero nporaxeHHOcTH ii 

10 odpasoBasxiH nycroT b BepxHefl ^acTH ctboje, KOTopue 3anoJiHH- 
mcfl neneHTHHM pacTBopoM npn neue&nipomnm odcaama ko- 

JIOHH, 

Haadojiee 4jxh3kzm bo TexHircecicoft cymaocTH k 3aHBJweMO- 

M7 HBJIHeTCH CBOCOd 3aKagfflBaHJgg CTpOHTeJELCTBa CKB8HHHH c 

15 ropii30HTajrLHQM ynacTKOM CTBOJia, npodypeHHHM b npojjyKTHBHOM 

DJiacTe, ( Baker Hughes, USA "Baker Hughes technology forum", 
Coru, 6-11 f 1991, c. 23-25) 

BiOro^annEfi b cedn cnycK b CKBasaHy Ha KonoHHe odcaama Tpyd 
XBOCTOBZfca c npeflBapmeJEbHO Dep^opgpoBaHHHM ^hjibtpom, pas 0(5- 
20 me me saKOJioHHoro npocTpaHCTBa b 3 one npojsyKTHBHoro miacTa 
ot BHmeJtesamgx z nepeuesaanzxcn c hum Henpo^yKTHBHux djqctob 
sapyEHHMH naKepaMH h txeMe HTHpo BaHHe kojiohhh odcajmux Tpyd 
BHme xBOCTOBHKa c $mn>TpoM c BOMonnso nerjeHTspoBO^doil ?iy$TH. 

OCHOBHHM HeffOCTaTKOM 3TOrO CHOCOda HBJIHeTCH TO, TOO C 

25 domoeilk) naxepoB n rteweHTHpoBaHZH HajunaRepHoro itojimeBoro 
npocTpaHCTBa He Ddecne^raaeTCH Haaexaoe pasodmesae 3aKOJioH- 
floro npocTpaHCTBa b 30He np 0 jqtkthbh oro imacTa 0? Bmnejiesa- 
Tqinr h nepes&eganpgcfl c mm h en p ojqtktebhhx imacTOB, ocodeH- 
ho b nepexo^HHX 30Hax CTBOJia ckbshhh c BepraieajiLKoro Ha 

30 ropHsoHTajcbHoe HanpaBJieajie, BcaeacTBHe HenojiHoro 3auemeHZH 
dypoBoro pacTBOpa aeaeKTHHM. 

KpoMe Toro, uaicepH H3-3a i:anofi jutohh He MoiyT HaaesHo 
nepeKpuBau KasepH03HHe 30hh, rotjubl hx JiHHefiHHe paswepn 
npeBumacr JxmefiHue pa3Mepn noBepxaocTii ymioTHeaaH naitepa. 

35 3to ycyrydoiHeTCH b ogBasHHax, bckphbohx cjaadocneweHTHpoBaH- 
HHe nopoflH, me mem mcro odBara nopo;m, ocodeHHO, nocjie 

npOMHBKH CKBaKHHH H yEOJieHIiH C ee CTeHOK KOJELMaTailHOHHOS 
KOpRQ* 
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B ocHOsy HacTonmero B30dpeTeHHH nojroEeea 3ana^a co- 
3^aHna cnocoda 3aKa*raEBaHHH CTpoHTejn>cTBa cKBaraH, kotophTi 
odecne^HBaji <5u HajiesHoe pasodmerae npojjyKTJiBHoro aaacTa 
ot BHmeJiesamHX z npHMUicamnx k Hei.iy HeDpoj^TKTUBiiHX y^acTKOB 
5 npn Hajira 3 hex 30H ocjioKHeHM dypenzfl jnodoro Bona 2 npo- 

THKeHHOCTH. 

PaCKpHTHe H30dpeT6HflH 

IIocTaBJie hhhh 3awa^a aocTBraeTca Teu, hto b cnocode 
3aKaH T m3aHKH cTpoaTejrbCTBa cKBaEHHu, BKJnnaDmeM b cedn bckph- 
10 rae npojtyKTHBHoro njiacTa, cnycic z ycTanoBKy b cKsaraHe xo- 
jiohhh odcajuanx Tpyd a xboctobhkh c gjLiiTpoM c odecne^eHEew 
hx repMeTOTHoro coewmezzz ueEjjj codofl,H pa30dmeHne Henpo- 

JQTKTKBHHX y^aCTKOB OT Dp OJ^KTCBHHX f COrjaCHO Z30dpeTeHIDD, 

cnycK b cKBasHay kojiohhh odcasHHX Tpyd a XBOCTOBHica c cc&tilt- 
15 pom ocymecTBEHDT pa3xejn>H0, a hx repweTiraHoe coe;nHHeHKe 
ocymecTBJEEDT b cKBasHHe, npn 3TDM do MeE&meU uepe ojiny el3 
Tpyd XBOCTOBHjea nepea ero cnycKOM b cKBaKEHy npo$HJiHpyioT c 
odpa3 oBaHHSM no MeHsmefi wepe asyx dpojiojilhhx roap h iitutw- 
pa^ecKHX kohixob c pe3BdaMH, a cocjie cnycxa XBOCTOBHKa b 
20 cKBaKHHy npogiuiBHyx) Tpydy pacnmpraT jvih ycTanoBKH xboctobh- 
Ka b craasaiHe z pa3odmeflnH nenpo;nyKTaBHHX DJiacTOB ot npo- 

JQTKTHBHHX. 

UpejyiaraeHoe ModpeTeflae no3BOJDieT 3a cneT eciuhdhgheh 
npnMQHeHEH juui ycTaaosKH xboctobhkob o ca?i£TpaME KOHCTpyK- 

25 thbho - cjioehhx pa3i>eanHZTejiefi xi nosBecfficc ycTpoitcTB i a 
Taicne narcepoB juix. pasodmeHZH djelctob ynpocTZTB 3th padOTH 
z odecne^BTB doaee Haneraoe pa3odmeHne HenpoayKTBBHiix njia- 
ctob ot nposyKTHBHoro iuiacTa, a tskeg nepeKpHTiie 30H ocjioe- 
He Has ( KEBepH , odBajios nopoAH, DJiacTOB c aHDasajn»Ho hucokem 

30 BHyrpEimacTOBHM joaBJieHHeu, b oao-ra 3 o-np OHBJie mifi n ^pyrnx) 
jiDdoll npoTHxeHHocTH. Ilpa 3tom HandoJiKPntt agdbeKT RocTaraeTCH 

B HaKJIOHHHX CKBaKHHHX Z B CKBaSHHaX C ropH3 DHTaJIBHHM yTOCT- 

kom cTBOiia, a TaKse b Tex cjiyraHx, Koraa np o theshho ctb 
yica3aHHHX DJiacTOB z 3 oh He nosBOJiaeT nepeKpusaTL hx naicepa- 
35 me, a ijetse HTnpoBaHH e He odecneinBaeT Ha^esHoro pa3odmeHaa. 

I^oite Toro t ycTaHOBKa xBOCTOBCica c ohjiltpom c nc&aomB© 
npoSiHJa>HHX Tpyd no cpaBHeHm c H3BecTHHM cnocodow, cor^ac- 
• ho KOTopoMy 3Ta onepaora ocymecTEJUieTCH nyrew ueweHTnpoBa- 
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H2fl XBOCTOBHKa, D03BO^aeT CHH32TL paCXO.5 UeMeHTQ, COKDHTHTB 
EpSMfl Ha yCTSHOBKy t T2LK K£K OTIia^aeT HeOdX0^iIlJ!OCTI> B OEH— 

flannfl 3aTBep^eBaHM ne&eHTRoro pacTBopa c ncnojiboOBamiu 
jpik aToro cneixnajiBHHX dparan psdoTOX. 

5 3 0£H0M 23 BapaaHTOB BHDOJlHeHBH E30dpeTeRH£ DOCJie 

3CKPHMH npO^yKTHBHOrO BJEBCTa B CKB2.EHHV CnyCKaJDT XBOCTO- 

bhk c cnjCBTpoM J2 y cTa hsbjiebsjot ero b Dpo^yKTHBHOM miacTe 
uyreM npusaTiw no ueHHEeS Mepe oaHofl dpoomlhoJI TpydH npn 
ee pacnmpeHHja k cTeHKe cKBaram, a 3aieM b cKBasany cnycica- 
10 »T KOJiOHHy 06caflEHX Tpy(S f HBXHHfi KOHeU KOTOpOfi repueTHHHo 
COeOTflflDT C BepXHKM KOHqOM XBOCTOBZKa. 

Epe^JiaraeMHfl Bapnaro budojihghsh 230dpeTeH2H no3BOJweT 
ycTaHaBJiHBaTL xboctobhk b HeodcaseHHOM CTBOJie cKBasnHH, cJjia- 
ro^apa ^QMy odeone 1t iHBaeTCH HanexHoe pa306meme dpojqtkthbho— 
15 ro njacTa ot BHmejxeaamHX He np ojqtkthbhhx bjihctob, npeaoTBpa- 
maeTCH cyaeHne gzaMgypa ckb&xbhh h cHEsaeTos pacxon odcaa- 
hhx Tpyd» 

B flpyrow BapaaflTe BHnojraeRHfl nsodpeTeHHH b Ha^ane b 
cKBasnay cnycKaBT so npojjyKTHBHoro anacTa h ycTaHaBJi K BaDT 
20 KOJiOHHy od caflmcc Tpyd, a saieM nocuie bckphthh npojjyicTHBHoro 
anacTa b Hero <iepe3 3Ty KOJiOHHy cnycicaOT xboctobhk c gpuJEbT- 
poM 2 npn pacmnpeHEii npo$HJH>HOfl TpydH y era HaRMBapT ero b 
cKBaKHHe, ups 3T0M npcxpjJE&Hyio Tpydy npHKHMaUT K CTOHKe HUE— 
aero KOHua kojiohhh odcaamx Tpyd, odecneraBaH ee repMeTOT- 
25 Hoe coe#HHeHne c xboctobekom. 

TaKofl BapsaHT BHnojraeHM B03B0JiHeT 2cnojn>3 OBaTB Hando- 
jiee npocTofl, bhtojihhS 2 Hajegraft cnocod ycTaHOBRH xboctobh- 
kob c $jun>TpaMH c noMomLK) npo$aJi£HHx Tpyd b Tex cjiy^anx, 
Kor^a b nponecce dypeHHH CKBaram BCTpenaDTCH wiacTH c aHo- 
30 uaJH>H0 bhcokhm BHy Tpnn jb ct obhm j&aaeHseM, Koxopue oOhhho 
cepeKpHBaOT npou esy t oihhmh kojioehslmh odcajnaux Tpyd zm 
KOJiOHHarjH - "jierysKaMn". 

KpaTKoe onacaHise nepTesefi 
Jjpyrae nejia h DoeHMynecTBa HacTonmero rooGpeTeHsifl cTa- 
35 Hyr noHOTHH H3 cjiejsynniero EeTa&BHoro OMcaHHH npnuepoB ero 
BHnojmeHHH 2 Dpajiaraetoix lepTesefi, na kotopux: 

cpnr. I H30dpa«aeT KOMBJieRT odopy^oBasHa am cnycna n 
ycTanoBKH xboctobhkb c §2jh>tpm b cKBasHHe; 
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4nr.2 - ceneHEe II— II Ha csir.I; 

oar. 3-4 - ycTaHOBKy XBOCTOBHica c QHJEbTpoM b cKBasnKe; 
cur, 5-5 - BapzaHT yc?aH0BKa XBOcTosmca c cbHJEbTDOM b 

CKBaSHHC 

5 jfijnmzS BapnaHT ocymeciBJieHUfl H3odpeTefuia 

Cnocod 3aKaHHHBaHEH CTpoHTe-K&CTBa CKBasHHH saKJixnaeT- 
ch b pa3£ejn>flOM cnycne b cKBazzay z repweTOTBOM coemraeHKii 

BHyTpH ee KOJrOHHH OCfcajtHHX Tpyd Z XBOCTOBHKH C CttttBTpOM. 

IIo MeHBniefi Mepe ojihj zz Tpyd XBocTOBiuca nepeji cnycKOM b 
10 craaEHHy npopumpyiDT c o6pa30BaraeM no uemmH Mepe jtsyx 
npoflOJibHHx rog?p z OTJiHHflpH^ecKHZ kohuob c pesLdaiaa. npo- 
jqtkthbhkS njiacT aaTeM BCKprnaOT, cnycicaBT b Hero xboctobhk 
c 4iun>TpoM , nocxne ^ero npo$HJH>HyB Tpydy pacnurafflor juih 
ycTaHOBKH XBocTOBiuca b cKBasnHe h pa3Ddmeara HenpojtjTKTHB- 
15 hhx jusacTOB ot np ojtyKTHB hhx« 

B COOTBeTCTBHH C OEHHM H3 BapHHHTOB BHHOJIHeRHH CDOCOda 

DOCJie BCKpHTHE npoayKTHBHoro njiacTa B cKBasmHy cnycKaDT 

XBOCTOBHK C ©HJLBTpOM H YCTaHaBJIHBaiOT ero B npo;nyKTHBHOM 

njiacTe nyreM npmaTHH no weEtmefl Mepe ojxaofi npogaurbHofl Tpy- 
20 du npz ee pacnmpemui r cTeHKe ckb3khhh. 3aTeu b cKBaxmy 

cnycKaDT KO-TOHHy odcajimnc Tpyd, hhshhA KOHexx KOTopofl repwe- 

TOTHO COejffflKBT C BepXHHM KOHKOM XBOCTOBHKE. 

3 COOTBeTCTBHH C flpyTZM BapHaETOM HEmOJEHeHZff H30dpe- 

TeHHH BHa^ane b cKBasHHy ao npoEyRTZBHoro iwacTa cnycKasT 
25 z ycTaHaajEHBaDT KOJioHHy odcajimnc Tpyd. 3a?eM nocJie bckthteh 
npo^yKTHBHoro anacia b Hero nepe3 3Ty KOJioHHy cnycKaDT xboc- 
tobhk c cDHJiMpoM 2 npn pacnrapeaHH npodnuiBHOfl TpydH ycTaaaB- 
jmBaroT ero b cKBaxnae* UpoozjiBHyn Tpydy npn 3tom npHKHMa^T 
k CTeHKe HHEHero Koana kojiohhh odcaaaux Tpyd, odecneraBa* 
30 ee repM6T£TCHoe coeaaaeaHe c xboctobhkom. 

Cnocod ocymecTBHOTT c noMomra ycTpottcTBa, BKjnnaimero 
b cedn KOJioHHy dypsuiLHHX Tpyd I ($ht.I), KOJioHHy odcanHnx 
Tpyd 2 (qht.3) , xboctobhk 3 c nepoopHpoBaHHHM ©HJmrpoM 4, 
coeOTHHeMHS c kojiohhoS dypaiiLHHX Tpyd I c noMomLB nepexojiHE- 
35 m 5 h nepeBojiHHKa 6. HepexojumK 5 (3JieMeHT, coejXHHHEXQHli 
TpydH c pasHHME AHaMeTpawn) mee? nepeuOTKy b BHjie cejwa 7 
a napoBoro joanaHa 8 (§ht.3) , pa3uejiHBiqyK> dojiocth xboctobh- 
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KB 3 C MJCbTpOM 4 u kojidhhh odcajiHHx: Tpyd 2. IlepeBOJIHHK 6 
(ght.I) cHadHea KiiaDaHOM 9, uepeKpHBasmEM jcaHajr 10, cood- 
manuzS ddjioctl kojiohhn dypzjiBHHx Tpyd I co cKBaszHoit II e 
onyEamzii jmn 3anojiHeHEH bojioctz kojiohhe dypiuiLmix TpyxJ I 

5 CKBaSHHHOfi KHHKOCTH) DpZ CflyCKe KOMDOHeHTOB yCTpoiiCTBa B 

cKBasHfly II. Ho Meramefi tsepe osHa Z3 Tpyd 12 XBOCTOBHKa 3 

3HD0JIfl9Ha npoqUUtEBHOn C IIO MeHKIieft Mepe JTEVMH npOJSOJttHHMZ 

ro^pa^H 13 (ozr.2) , pacnojioseHmasi cHMMeTpinHo oTHocirrejn>- 
ho neHTpajn>Hofl och Tpydn 12, 2 mutEmtprcecKntts KOHuawH c 
10 pe3tdaMZ (Ha p.I He noica3aHH). rocpu 13 npo$Hjamx Tpyd 
12 3ano.iHeHH repMeTzszpyniiefl nacTofl 14. Ha feomje cnjEBTpa 4 
ycTaHOBJieH neHrpaTop 15, odecneHHBaKmzfi neHTpzpoBaHne £zjilt- 

pa 4 OTHOCZTeJttHO CTefiKZ CKBaSHHH II. 

B cjrpiae npoxoszieHza ckbesshh II iepe3 HenpoayKTZBHHe 

15 ynacTKH b ee ropE30HTajn.Hofl *iacTH Hjra'panoM c sthmu y^acT- 
icaMB khk noica3aHo Ha szr.1,3,4, nepgpopaimoHHue oxBepcTza 16 
§EJn>Tpa 4 3aKpuBaK)T 3arjzyniKaME 17 H3 xmmecxx pa3pymaeMo- 
ro uaTepzaaa, HaupHMep , uaraHH. HpogHJiLHHe TpydH 12 pacno- 
jiara»T Ha CDOTBeTCT^yEmnx y^acTKax XBocTOBZKa 3 c ©hjibtdom 4 

20 am pasodmeHza nposyKTZBHoS ^acra npoayjcrzBHoro DJiacTa 18 
ot HenpojcrETHBHofl, a TaKEe jum coeazHeaan XBocTOBZKa 3 c 
kojiohhoS odcajtHHX ?pyd 2. 

B ycTpoScTBO bxootp T6LRH6 pasBajinieBaTejiL 19 (§HT.5), 
2cnojrz>3yeMHS xm BHnpaBJreHM rosp 13 npoapjc&HHx Tpyd 12 

25 nocjre mc pacmzpeHSfl. 

Cnocod ocyme ctbjmdt cjibxjww odpasoM. B nponecce dy- 
peHHH cKBasHHH II (cbzr.I), Hepea BCKpHTZeM npOJDQTKTHBHOrO 
njacTa 18, Z3BecTHHMH npzeMaisz H30££pyz>T Bee HecoBwecTHMHe 
no ycJiOBUHM dypeHzz njracTH, pacnojioseHHHe Bane npoayKTZB- 

30 Horo 18, a nocjie bckphtzh nocJiejxHero z hdckhbkb CTBoaa 
CKBasHHH II b Hee cnycKa^T Ha kojiohho dypzjn»HHx Tpyd I 

XBOCTOBHK 3 C fl pejCEapHTe JH>H 0 IiepfropHpOBaHHHM $ZJQ>TpOM 4, 
COe^HHeHHHfl C K0J10HH02 Qyp.HJTFiHHX Tpyd I C nOMODIBD nepsxDjT- 

HHKa 5, cpooDHJiLHHx Tpyd 12 z nepsBOjiHBKa 6. nepccopauzoHHHe 
35 oTBepcTza 16 qpmn>Tpa 4 3aicpHTK sarjayoKBUz 17. 

IlocJie xocTZseHZH <jzje>tpck 4 3 ad oh craaszHH II b nojio- 
era npo^zjiLHHX Tpyd 12 3aica^KoS ddomhbotooS saaKocTz co- 
saasr aaBJteHze, HeodxoazMoe jyw EHnpaMesan npoaojr&KHX 
roop 13 z npzsaTZH CTeaoK Tpyd 12 k ctshks cxBaszHH II 
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(onr.3), odecneHHBan coB&secTHO c repMeTmnpynaea nacToii 14 
rep.se raw® H3ojhuze> hshpojukthbhux v^lctkob npojiyKTHBHoro 
naacTa 18. 

3aTeM kojiohht dypHZBHKX Tpyfi I (§ht.I) H/ecTe c nepe- 

5 BOJIHHKOM 6 0TBHOTHB3DT OT B8pXHEX BpotJMiHHX Tpyd 12 E DOJl- 

HHMajDT H3 cKBaraHH II, upucoejiHHHDT k hsS pas Ba .nwieaaTe 
19 (car. 5) h cHOBa cnycEasrr b CKBasHHy II 20 sxoaa b Bepx- 
hee) nacTB npo$M3.Hnx Tpy6 12 ($et.3). Bpamaa kojiohhj t dypiuiL- 
hhx Tpyti I BMecTe c pa3Ba:iHieBaTejieM 19 , npon3BOjyrr oxoina— 
10 TejiBHoe BHopaBJieHce rogp 13 h nxoTHoe npnsaTBe CTeaoK npo- 
cfcHJTLHHX Tpy<5 12 £ CTeHKaw cKBaszm I. IIpz 3T0M repieTjranpys^ 
mx nacra 14 ($ht.2) octecneTOBaeT HaaesEy» repwe TH3amE) 
3aTpydHoro npocTpaHCTBa cKBassHH II. 

flajiee KOJiDHHy dypHJn>HHX Tpytf I c pa33ajrmeBaTeJieM 19 

15 (OHT.5) DOJIHHMaDT 23 CKBaXHHH II B CUyCKaBT B Bee KOJIOHHy 

otfcauHHx Tpy6 2 (cpHr.3) jxo Bxojxa ee BHHBero KOHua BHyrpt 
BepxHEX npoqpHJiiHHX Tpy6 12 c otfpa30BaHaeM 3asopa 20 weroy 

3THM KOHCOM, COHJIOM 7 fl CTeHKaMH BepXHHX DpoSjUIBHHX Tpy6 12. 

3aTeM b CKBasHHy II cdpacHBaror mapoBofl juanan 8, KOTOptrfi 
20 cajmTCH b cejuio 7, pa306maji BHyTpearae bojioctb xboctobhkh 3 
h otfcanHofl koaohhh 2* IIpoH3BojyiT 3aKaHKy uetaeHTHoro paCTBO- 
pa rapes kojtohb7 o6camax TpycJ 2, no one Hero ouycKam ee 
HHffigB KOHeu jco ynopa b cyseaiie b nepexoamiKe 5 (g)HT«4) 9 
H.nocJie 3aTBepseBaHHfl ueweHTHoro pacraopa, paaOypmaDT 06- 
25 pa30BaBnp3CH BHyTpz kojiorhh odcasmix Tpyfi 2 neweHTHyD npo6- 
By (He B0Ra3asa) t mapoBoii fmanaa 8 h cejuio 7. 

B cjzy^ae ycTaHOBKH b fimiLTpe 4 BpeueHHHX 3arjjymeK 17 
(ffar.I) nocjre^HBe paspymaDT 3axaHKo3 b Hero pac^eTHoii nop- 
HHH KHCJIOTH ($HT.4). 3aTeti DP0H3BOAHT ocBoeme ckbhkhhh II, . 
30 B Tex cjiy^anx, Koraa n p 0 jxy kthbhhH naacT 18 BCKpHBam 

nocJte cnycKa kojiohhh odcasmx Tpy<5 2 (Hanpmsep, npowesyroK- 
Hofl zjm 3KcmryaTaaH0HH0fi) , to xboctobhk 3 ycTaHaBUHsaDT 
nyrew npE&aTZA cTeHOK BepxHux npo£ajn.HHX Tpyd 12 k BHyT— 

P6HHHM CTeHKflM HHSHefO KOHIia K0JI0HHH 0(5CHJIHHX Tpy(5 2(fcZT.6). 

35 Juw 3Toro c jneTow Beca XBOcTOBHKa 3 h cjun>Tpa 4 pac^eT- 
hhm ujrm onpenejisBo? neodxojimjv ;umHy BepxHHX npoojmBHUx 
TpytJ 12 , c nowomwD kotophx Oysyr zx y cTanaBJizBaTL • Ha Korae 
©HJiLTpa 4 KpenHT danffjaK 21 (cpr.5) c ceOTOM 22 uox naposoil 
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Kjiauan 23 z orpaEjjHHTejieM 24, npsaoTBpaTflainnmM nepewerneHne 
KjiacaHa 23 b odpaTHOM HanpaBJieHBH. IiHTepsaJi kojiohhh ofican- 
hhx Tpyd 2, 3 KOTODOM aOJKHH ycTasaajriraaTB npocaiuiBHHe TP7- 
<5h 12, KajmfipTDT pacmcpiiTeJieM (Ha csr. He H0Ka3aH). 3aTeM 
5 k KOJioHHe dypoBHHX Tpyd I npacoeiHHHioT pa3BajiBgeBaTejn> 
18, coeOTHeHHHli c naJiiiEjipHnecKO^ nacTBB 25 BepxHeii npoasuiB- 
ho2 TpytiH 12 CTocTOBmca 3 c noMomBD JieBoli pe3BdH 26, cnyc- 

KaK)T CKOI^DOHOBaHHHil TaKHM 0(Jpa30M HHCTpyMeHT B CKBaSHHy II 

($ht.5) h npoMHBaBT ee, noaae Hero cdpactmaOT napoBofi mia- 
10 nan 23, nepeKDHBaH nps 3tom oTBepcrae b cejwe 22, a saicaH- 

KOfi DDOMHBOHHOS EHEKOCTH B I10JIOCTH XBOCTOBHKa 3 Z CSLTBTpa 4 

co3gaFT b hex aaniieHHe, HeodxojBMoe seh onpeccoBioi Bcefi 

KOMBOHOBKH, DO^ JiefiCTBHeM KOTDporO OXHOBpeMeHSO BHnpaBJJHOT- 

ca ro$pn 13 Bcex npogmiLHHX Tpyd 12, Koxopue 6wm BWiDHeHH 
15 b KoanoHOBKy ofiopyEOBaHHH. 3 pesyjiBTaie 3Toro cTeHKH Bepx- 
hzx npooHJiBHHX TpytS 12 hjiotho npiramMaOTCfi k cieaxe HZKHero 

KOHOa KOJIOHHH OdcaHHHX Tpyd 2 (OHT.6). 

3 cnynae BKJDOHeHtfa b KOwnaHOBKy npograjEbHHX Tpyd 12 oth 
pa3odmesM Henpo^yKTHBHUx djisctob ($ht*3) ejh BHnojnieHJW 
20 Bcero cauiBTpa 4 H3 npogaJiBHHX Tpyd 12, xaK D0Ka3aH0 Ha w- 
lypax 5 a 6, to ctchkh sthx Tpyd 12 rame iluotho npiEKHMajDT— 

CH K CTeHKe CKBaSHHH II* , . 

HaraseHneM z nocajucofi BHCTpyMeHra npoBepmT ycTOflHH- 
boctb ycraHOBKH XBOCToazica 3 c ©mbtpom 4 Ha oceBoe cweme- 

25 me. 3aTeM BpameHzeu kojiohhh (JypmiBHHX Tpyd I c pa3BaJime- 
BaxejieM 19 snpaBO BHBHHHHBaBT nocJiejiHHfl hs mumsnpHHecieoro 
Komia 25 BepxHeS npogpMMOfi TpydH 12. OsHOBpeweHHO HHsme 
BaxmyBamae sjieMeHTH 27 pa3BajuneBaTejM IS, nojunswaHCB BBepx, 
pa3 BaJiBiiOBHBaDT pesidy 26 uoraKHpiraecKoro KOHoa 25, yseOT- 

30 HZBaa ero BHjrrpeHHES jmaMeTp. 3aTeM ascTpyueHT nojiaioT bhh3 
c ojmoBpeMeHHoit npowHBKoa h spameHaeM ero snpaBO, b pe3yjis- 
Taie nero npoacxorar reaBHeflmee pa3BajiBU0BHBaHne munumpa^ 

HeCKHX KOHUOB 25 H BepXHHX EpOtpHJIBHHX TRTd 12 HHSHBMH 3aJSr- 

vjmwm MeMeHTawa 27 n BepxHmai! 28, wAemwm 6ojnm& roa- 
35 ueTp, neM HsnsHae* 

DO OKOHHSLKEK pa3B8LHBlIOBtfBaHHH DpoSiUIBHHX Tpy6 12 HX 

mecTe c KOXOHHDII odcajiHHX Tpyfi 2 onpe cc obkb^dt Ha rep^e- 

THHHOCTB COS^HHeM B HZX HaBTOHJW. HpH OTCyTCTBHE TepMeTOT- 
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HOCTH pa3 RaJIHTOBHBaHKe hobtophbt. 

3 anyone B&Mmeam b komdohobk7 xsocTOBHKa 3 ejui 
fjuiLTpa 4 ^onojiEHTeJiLHHX npo^EJiBHHX Tpyd 12 (fur. 3) zm 
BHnojiHeHHH Bcero saurarpa 4 B3 npo$HJE>HHX Tpyd 12 (5sr.5,6), 

5 DepoopaoEOHRue oTBepcTea 16 3&KpHBaK>T 3arjiyiiiKauH 17 H3 
XDMOTecKH paapymaeMoro MaTepaana, KOTopne nocjie 3aBepmeKHH 
padoT no yciaHOBice rsocTOBHKa 3 c ohjeltpom 4 paspymaioT 3a- 
KaHKoa cooTseTCTByEDjero xmapeareHTa. 

npoMtmureHHag npaMeraMocTi 

10 npejwaraeMHfi cnocod nosBomeT sajiesHo pa30dmaTi npo- 

^7KTEBHh£ anacT o? BumeJiesanmx Henpo^yKTHBHHx njiacroa, a 
TaKse ot npumganngx k neisj z nepeMesasniHxcH c hhm jypyrax 
HenpojcTKTDBHHX yracTKOB cKBasnHH de3 UeBeHTHpOBaHM $HJEbT- 

pa-XBOCTOBHKa • IIpH 3TDM ynpOlHaeTC* TeXHOJIOrM yCTBHOBKH 
15 X30CT0BHK0B C <?HJIBTpaMa Z 33TpaTH 3a C%T HCKJZ» 

HeSZR KOHCTpyKTHBHO— CJIOKHHX pa3*eOTHOTeJieS H DOJCBeCHHX 

ycTpoficTB, npar^eHHeMHX npa ycTaHDBKe xboctobhkob, a Taxse 
xieMe HTBpoBaHHH ex, KOToporjy conyrcTByBT aBapnn 2 3aTpaTH 
BpeMemi na osimaHae 3aTBepseBaHHH ner/eHTHoro pacTBopa. 
20 KpoMe Toro, npejmaraeMHfi cnocod no3BOjraeT pacmnpnTB 

od^acTL ero npHMeHeHHH, Tax khk oh uova? Ohtb Hcnojn>30BaH 
rslk b odcaseHHOM, TaK n b HeodcaseHHQM cTBane cKBasmu f ne- 

3aBHCHM0 OT EBJimXX 3 OH DOrJIOmeHUH OPOUHBOTOOQ SggKOCTH, 

BononpQHBJieHZfi, h HpaRTinecKH deo cyrnecTBeaHoro yueEhzeBzx 
25 OTaweTpa ckbskhhh* 
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fiORSTJIA H30EPEIEHHH 

1. Cnocod 3aKafraiBaHitfl cTpoHTejacTBa ckbsikhhh, bkjo- 
iann»Ba 3 ceta bcrdutbs npojcyKTHBHoro nJiacTa (18), cnycic z 
ycTaHOBKy b cKBaauHe (II) kojiohhh oocajimx Tpy<5 (2) a xbo- 

5 ciOBHKa (3) c C&HJH.TPDM (4) c odecoe^eHEeM ex repMeTiraHoro 
coejiHHeHM uew codoii, e pa30<5meHHe HenpoayKTHBHHX yiacT- 

KOB OT npOHyKTHBHHX , 0 I JI H 1 a B 1 B fi C H TeU, TOO 

cnycK b cKBaaHHy (II) kojiohhh odcaamnc ipyd (2) h xboctobe- 
Ka (3) c fmiiTpoM (4) ocymecTBjnraT paasejQHO, a hx repwe- 

10 Tiraoe coesHHeHHe ocymecTBJDDOT b CKsaxHBe (II), dph stom 
no MeHsmeii taepe ojtay as Tpyfi (12) XBOCTOBHKa (3) nepea ero 
cnycKOM b cKBaaiBy (II) npcxjHJiHpyioT c o(5pa30BaHnei< no i/ieia- 
meii Mepe ssyx nposojn»HHX rocpp (13) a mumanpiraecKHx koh- 
qoB (25) c pe3i(3aMH (26), a nocjie cnycKa XBOCTOBHKa (3) b 

15 cKBastHHy (II) npofeuraya ipydy (12) pacnmpHioT uw ycTaaoB- 

KH XBOCTOBHKa (3) B CKBaJUJHe (II) H pa30dmeHHH HenpOJQTKTHB- 
HHX DJiaCTOB OT DpOJIVKTHBHHX. 

2. CDOCOd DO D.I, OTIHHeBIHflCfl TeM, no 

nocjie BCKpHTHH npoflVKTHBHoro njacTa (18) b cKBaxHHy (II) 
20 cnycKauT xboctobhk (3) c ?hjiltpom (4) n ycTaHaamiBaioT ero 
b nposyKTHBHOM anacTe (18) nyreM npHsaTiw do MemmeH Mepe 
oaHofi npo§HjaHOfl TpydH (12) npn ee pacnmpeaEii k creHKe 
ckbsshhh (II) , a 3aTei4 b cKBasray (II) cnycKaDT KOJioHHy od- 
oaiHHX TpyC (2), hhkhh2 KOHen KOTopoii repaeTiriHo coeaHHsnT 

25 . C BepXHBM KOHHOM XBOCTOBHKa (3). 

3. Cnocod no n.I, o t ji 2 i a d m h ii c h Tew, too 
BB awe b CKBastHHy (II) cnycKaBT no npoayKTHBHoro raiacTa 
(18) 2 ycTaHaBaHBam 1 KoaoHHy odcajunra Tpyd (2) , a saieii noc- 
jie bckdhtbh npoayRTHBHoro ' njacTa (18) b Hero ^jepe3 3Ty 

30 KOJioHHy cnycKaOT xboctobhk (3) c §hhltpom (4) h npz pacmH- 
peHHH nooffiHJiBHOH TpydH (12) ycTaaaBaHBawp ero b cKsasH- 
He (II)*, npn 3T0ia Dpo$Hjn,Hyp Tpydy (12) npaEaMaoT k cTeHKe 
HHSHero KOHna kojiohhh odcawrax Tpyd (2) , odecneHHBan ee 
repweTOTHoe coejniHeHHe c xboctobhkom (3). 
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METHOD FOR WELL COMPLETION 
Technical field 

The invention relates to drilling of a well, and specifically to methods for well 
completion. 

The present invention may be used most effectively in wells having a horizontal 
borehole section drilled into a producing formation, and also in cases when it is undesirable 
to reduce the diameter of the well, and when sections are present in the interval where a liner 
is to be placed that are made up of poorly cemented rocks, where caving-in of rock, vuggy 
zones, and lost circulation zones occur that are usually sealed off by intermediate strings or 
casing patches. 

Prior art 

In completion of a well, its wall must be reinforced in the interval of the producing 
formation, in order to avoid caving-in of the rock and consequently less production inflow 
into the well from the producing formation. For this purpose, screen liners are set in the 
producing formation zone of the well. Furthermore, in the interval where the screen liners 
are set, often trouble zones are encountered such as the presence of caverns, caving-in of the 
rock, water entry, loss of circulation, nonproducing sections adjacent to the producing 
formation or interrupting it. In these cases, it is necessary to reliably isolate the indicated 
sections and zones from the producing formation. All this requires large material 
expenditures and the use of special, complicated equipment. 

Three fundamentally different methods are known for setting screen liners that are 
used for well completion: suspension in hardened cement, on slips, and pn a bearing surface 
(Casing Handbook for Oil and Gas Wells, A. N. Bulatov, 1981, pp. 137-146). 

The essence of the method for setting a screen liner in hardened cement involves 
lifting the plugging mud over the entire length of the liner, suspended by the drill pipes, 
removing the plugging mud, lifted above 
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the liner, and disconnecting the drill pipes from the liner only after the cement has hardened 
in the casing string-borehole annular space. 

Suspension of screen liners on slips is done only in a cased wellbore where there is no 
wear on the inside surface of the casing, by wedging the liner with slips located on the 
outside surface of the suspension devices, which enter the annular space between strings. 

This method is not applicable for small (less than 30 mm) annular spaces, if lowering 
the liner is combined with reaming out an abnormal wellbore and reciprocating the liner, 
when the inside surface of the casing in which the placement is planned has unacceptable 
wear, or when the weight of the screen liner exceeds 1000 kN. 

Suspension of liners on a support is done in stable sections of the well where a 
bearing surface is already formed, as which the following are used: grooves inside sleeves to 
be joined to the lower end of the preceding string; the upper end of a previously lowered 
liner; the transition zone from larger diameter to smaller diameter for a two-size intermediate 
string with which the well is cased. This method is applicable only under conditions when 
the liner is lowered to a specified depth. Otherwise, the liner suspension device does not 
reach the support and does not actuate. 

The disadvantages of the aforementioned methods for setting screen liners in well 
completion are: narrowing of the flow area of the well due to the need to use disconnectors 
and suspension devices which are lowered inside an already cased well, the need to use 
disconnectors and suspension devices of complex design, and also the limited application 
because the liners can be suspended only in a cased wellbore (except for the method of 
placing in hardened cement). 

Furthermore, a disadvantage of the method of suspending screen liners in hardened 
cement is the need for cementing the liner, which is associated with high costs in 
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cement and time spent performing the operations and waiting for the cement slurry to harden. 
In this case, the well must be constantly flushed after the liner is cemented for the entire time 
spent waiting for the cement slurry to harden, while simultaneously rotating the drill string. 
In addition, liner cementing work is prone to failures, such as: being unable to disconnect the 
drill string from the liner due to the use of threaded disconnectors; cutting through casing and 
drilling in a new hole while drilling out equipment and assemblies for joining sections of 
tubing, etc. 

Furthermore, appropriate technology (cementing units) and work crews are required 
to carry out liner cementing operations. 

One more disadvantage of this method is the fact that it cannot be applied when lost 
circulation zones are present in the interval where the liner is to be set. 

A method is also known for well completion (SU, A, 1659626) that includes isolation 
of drilling problem zones located above the producing formation before it is tapped, lowering 
a casing string into the well with screen liner and centralizers, temporarily filling the screen 
zone with plugging agent and cementing the casing string with leaktight disconnection of the 
cavity of the screen liner from the cavity of the string by a bridge that will be destroyed after 
its cementing. 

This method does not provide reliable isolation of the producing formation from 
nonproducing sections interbedded with it and nonproducing horizons overlying the 
producing formation, due to incomplete removal of drilling mud from slanted and horizontal 
sections of the well in which deposition of solids from the drilling mud occurs during its 
circulation. This is aggravated by incomplete removal of the mud cake„and at the locations 
where it is removed, the risk of caving-in of rocks increases, which also reduces the quality of 
formation isolation. 

Furthermore, in the aforementioned sections of the well, the flow string cannot be 
properly centered, 
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especially in poorly cemented rocks, due to the centralizers being forced into this rock, which 
prevents achievement of a cement ring that is uniform over the wall thickness. 

One more disadvantage of this method is blocking of a portion of the producing 
formation by the cement slurry flowing into the screen zone of the well during cementing of 
the casing string, due to settling and accumulation temporarily of the plugging agent in the 
lower (bottom) portion of a horizontal borehole when it is of significant extent and formation 
of voids in the upper portion of the borehole which are filled with cement slurry during 
cementing of the casings. 

The method closest in technical essence to the claimed method is a method for 
completion of a well with a horizontal hole section drilled in a producing formation. (Baker 
Hughes, USA "Baker Hughes technology forum", Com, 6-1 1 [blank], 1991, pp. 23-25), 
including lowering a liner with a pre-perforated screen into the well on a casing string, 
isolation of the casing string — borehole annular space in the producing formation zone fiom 
the nonproducing formations overlying and interbedded with it by external packers, and 
cementing the casing string above the screen liner using a cement collar. 

The major disadvantage of this method is the fact that using packers and cementing 
the annular space above the packers does not ensure reliable isolation of the casing string — 
borehole annular space in the producing formation zone from the nonproducing formations 
overlying and interbedded with it, especially in transition zones in the wellbore from a 
vertical to a horizontal direction, due to incomplete displacement of the drilling mud by 
cement slurry. 

Furthermore, due to their short length, the packers cannot reliably seal off vuggy 
zones when their linear dimensions exceed the linear dimensions of the packer sealing 
surface. This is aggravated in wells tapping poorly cemented rocks, where caving-in of rock 
occurs, especially after flushing the well and removing caked sedimentation from its walls. 
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The present invention is based on the problem of designing a method for well 
completion that will ensure reliable isolation of the producing formation from nonproducing 
sections overlying and adjacent to it when drilling problem zones of any type and extent are 
present in them. 

Disclosure of the invention 
The proposed objective is achieved by the fact that in the method of well completion 
including tapping a producing formation, lowering and setting a casing string and a screen 
liner in the well with provision for their leakproof joining to each other, and isolation of 
nonproducing sections from producing sections, according to the invention the casing string 
and the screen liner are separately lowered into the well and their leakproof joining is 
accomplished within the well, where before the liner is lowered into the well, at least one of 
the pipes of the liner is shaped to form at least two longitudinal corrugations and threaded 
cylindrical ends, and after the liner is lowered into the well, the shaped pipe is expanded to 
set the liner in the well and isolate the nonproducing formations from the producing 
formations. 

The proposed invention, as a result of eliminating use of disconnectors and 
suspension devices of complex design for setting the screen liners, and also packers for 
isolating the formations, makes it possible to simplify these operations and to ensure more 
reliable isolation of nonproducing formations from the producing formation, and also sealing 
off of problem zones (caverns, caving-in of rocks, formations with anomalously high 
intraformation pressure, water and gas entry, etc.) of any extent. In this case, the greatest 
effect is achieved in slanted wells and in wells with a horizontal hole section, and also in 
those cases when the extent of the aforementioned formations and zones does not permit their 
sealing off by packers and cementing does not provide reliable isolation. 

Furthermore, setting a screen liner using shaped pipes, when compared with the 
known method, according to which this operation is accomplished by cementing 
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the liner, makes it possible to reduce consumption of cement and to shorten the placement 
time, since it is no longer necessary to wait for hardening of cement slurry or to use special 
work crews for this purpose. 

In one embodiment of the invention, after the producing formation is tapped, a screen 
liner is lowered into the well and it is placed in the producing formation by squeezing at least 
one shaped pipe against the wall of the well during its expansion, and then a casing string is 
lowered into the well, the lower end of which is joined in a leakproof manner with the upper 
end of the liner. 

The proposed embodiment of the invention makes it possible to set the liner in an 
uncased wellbore, and consequently reliable isolation of the producing formation from 
overlying nonproducing formations is ensured, narrowing of the well diameter is prevented, 
and casing expense is reduced. 

In another embodiment of the invention, initially a casing is lowered into the well 
down to the producing formation and set, and then after the producing formation is tapped, a 
screen liner is lowered into the formation through this string and it is set in the well by 
expansion of a shaped pipe, where the shaped pipe is squeezed against the wall of the lower 
end of the casing string, ensuring its leakproof joining to the liner. 
Such an embodiment permits use of a very simple, economical, and reliable method for 
setting screen liners using shaped pipes in those cases when during drilling of the well, 
formations are encountered with anomalously high intraformation pressure, which usually are 
sealed off by intermediate casing strings or casing patches. 

Brief description of the drawings 

Other aims and advantages of the present invention will be understood from the 
following detailed description of examples of its implementation and the attached drawings, 
in which: 

Fig. 1 depicts a set of equipment for lowering and placing a screen liner in a well; 
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Fig. 2 depicts the II-II cross section in Fig. 1 ; 

Figs. 3-4 depict placement of a screen liner in a well; 

Figs. 5-6 depict a variant for placement of a screen liner in a well. 
Preferred embodiment of the invention 

The method for well completion involves separately lowering a casing string and a 
screen liner into the well and joining them in a leakproof manner within the well. Before 
lowering into the well, at least one of the pipes of the liner is shaped to form at least two 
longitudinal corrugations and cylindrical threaded ends. Then the producing formation is 
tapped, the screen liner is lowered into it, after which the shaped pipe is expanded to set the 
liner in the well and isolate the nonproducing formations from the producing formations. 

According to one embodiment, after the producing formation is tapped, a screen liner 
is lowered into the well and it is placed in the producing formation by squeezing at least one 
shaped pipe against the wall of the well during its expansion. Then a casing string is lowered 
into the well, the lower end of which is joined in a leakproof manner with the upper end of 
the liner. 

According to another embodiment of the invention, first a string of casing is lowered 
into the well to the producing formation and set. Then after the producing formation is 
tapped, a screen liner is lowered to it through this string, and it is set in the well by expansion 
of a shaped pipe. In this case, the shaped pipe is squeezed against the wall of the lower end 
of the casing string, ensuring its leakproof joining with the liner. 

The method is accomplished using a device including a drill string 1 (Fig. 1), a casing 
string 2 (Fig. 3), a liner 3 with perforated screen 4, joined to the drill string 1 using adapter 5 
and sub 6. Adapter 5 (a member joining pipes of different diameters) has a bridge in the 
form of a seat 7 and a ball valve 8 (Fig. 3), separating the cavities of liner 
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3 with screen 4 and casing string 2. Sub 6 (Fig. 1) is fitted with valve 9, closing off channel 
10, connecting the cavity of drill string 1 with well 1 1 and used to fill the cavity of drill string 
1 with downhole fluid when the components of the device are lowered into well 11. At least 
one of pipes 12 of liner 3 is implemented as shaped with at least two longitudinal grooves 13 
(Fig. 2), disposed symmetrically relative to the central axis of pipe 12, and cylindrical 
threaded ends (not shown in Fig. 1). Corrugations 13 of shaped pipes 12 are filled with 
sealing paste 14. At the end of screen 4 is placed centralizer 15, ensuring that screen 4 is 
centered relative to the wall of well 11. 

In the case when well 1 1 passes through nonproducing sections in its horizontal 
portion or is next to these sections, as shown in Figs. 1, 3, and 4, perforated holes 16 in 
screen 4 are closed off by blind flanges 17 made of chemically degradable material such as 
magnesium. Shaped pipes 12 are disposed on the corresponding sections of liner 3 with 
screen 4 for isolation of the producing portion of producing formation 18 from the 
nonproducing portion, and also for joining liner 3 with casing string 2. 

The device also includes expander 19 (Fig. 5), used to straighten out corrugations 13 
of shaped pipes 12 after they are expanded. 

The method is implemented as follows. During drilling of well 1 1 (Fig. 1), before 
producing formation 18 is tapped, all formations located above producing formation 18 that 
are incompatible with the drilling conditions are isolated by known means, and after 
formation 1 8 is tapped and the borehole of well 1 1 is flushed, liner 3 with pre-perforated 
screen 4, joined to drill string 1 using adapter 5, shaped pipes 12, and sub 6 are lowered into 
the well on drill string 1 . Perforated holes 1 6 of screen 4 are closed off by blind flanges 1 7. 

After screen 4 has reached the bottomhole of well 1 1, the pressure required to 
straighten out longitudinal corrugations 13 and to squeeze the walls of pipes 12 against the 
wall of well 1 1 is created in the cavity of shaped pipes 12 by injecting flushing fluid 
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(Fig. 3), which together with sealing paste 14 ensures leakproof isolation of nonproducing 
sections of producing formation 18. 

Then drill string 1 (Fig. 1) together with sub 6 are unscrewed from upper shaped pipes 
12 and are lifted from well 11, expander 19 (Fig. 5) is connected to it, and it is lowered again 
into well 1 1 until it enters the upper portion of shaped pipes 12 (Fig. 3). By rotating drill 
string 1 together with expander 19, the final straightening of corrugations 13 is carried out 
and the walls of shaped pipes 12 are tightly squeezed against the walls of well 1 [sic: should 
be 1 1]. In this case, sealing paste 14 (Fig. 2) ensures reliable leaktightness of the casing 
string-borehole annular space of well 11. 

Then drill string 1 with expander 19 (Fig. 5) is lifted from well 1 1 and casing string 2 
is lowered into the well (Fig. 3) until its lower end enters upper shaped pipes 12 to form gap 
20 between this end, seat 7, and the walls of upper shaped pipes 12. Then ball valve 8 is 
released into well 1 1 and lands in seat 7, isolating the inner cavities of liner 3 and casing 2. 
Cement slurry is injected through casing string 2, after which its lower end is lowered as far 
as it will go in the narrow portion in adapter 5 (Fig. 4) and, after the cement slurry has 
hardened, the cement plug (not shown) formed inside casing string 2, ball valve 8, and seat 7 
are drilled out. 

In the case when temporary blind flanges 17 are placed in screen 4 (Fig. 1), the blind 
flanges are destroyed by injecting a calculated portion of acid into it (Fig. 4). Then well 1 1 is 
completed. 

In cases when producing formation 18 is tapped after a casing string 2 is lowered (for 
example, by an intermediate or flow string), then liner 3 is set by squeezing the walls of 
upper shaped pipes 12 against the inside walls of the lower end of casing string 2 (Fig. 6). 
For this purpose, taking into account the weight of liner 3 and screen 4, the required length is 
computed for upper shaped pipes 12 that will be used to place them. At the end of screen 4, 
shoe 21 (Fig. 5) is attached with seat 22 to accommodate ball 
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valve 23 and limit stop 24, preventing movement of valve 23 in the reverse direction. The 
interval of casing string 2 in which shaped pipes 12 should be set is reamed to size by an 
expander (not shown in the figure). Then expander 19, joined to the cylindrical portion 25 of 
upper shaped pipe 12 of liner 3 using left-hand thread 26, is connected to drill string 1, the 
tool assembled in this manner is lowered into well 1 1 (Fig. 5) and it is flushed, after which 
ball valve 23 is released, thereby closing off the opening in seat 22, and by injecting flushing 
fluid in the cavity of liner 3 and screen 4, the pressure required for pressurizing the entire 
assembly is created therein, under the action of which corrugations 13 are simultaneously 
straightened out for all shaped pipes 12 which were included in the equipment assembly. As 
a result of this, the walls of upper shaped pipes 12 are squeezed tightly against the wall of the 
lower end of casing string 2 (Fig. 6). 

In the case when shaped pipes 12 are included in the assembly to isolate 
nonproducing formations (Fig. 3) or when the entire screen 4 is made from shaped tubes 12, 
as shown in Figures 5 and 6, then the walls of these pipes 12 also are tightly squeezed against 
the wall of well 11. 

The stability of placement of liner 3 with screen 4 relative to axial displacement is 
checked by the tension and seating of the tool. Then by rotation of drill string 1 with 
expander 19 to the right, the latter is unscrewed from cylindrical end 25 of upper shaped pipe 
12. At the same time, lower rolling members 27 of expander 19, being lifted upward, expand 
thread 26 of cylindrical end 25, increasing its inside diameter. Then the tool is moved 
downward with simultaneous flushing and rotation of it to the right, as a result of which 
cylindrical ends 25 and upper shaped pipes 12 are further expanded by lower rolling members 
27 and upper members 28, which have a larger diameter than the lower members. 

When expansion of shaped pipes 12 is completed, together with casing string 2 they 
are pressurized to make them leaktight by creating pressure in them. If leaktightness has not 
been achieved, 
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then expansion is repeated. 

In cases when additional shaped pipes 12 are included in assembly of liner 3 or screen 
4 (Fig. 3) or when the entire screen 4 is made from shaped pipes 12 (Figs. 5 and 6), 
perforated holes 16 are closed off by blind flanges 17 made from chemically degradable 
material which, after the operations of setting liner 3 with screen 4 are completed, are 
destroyed by injection of the appropriate chemical reagent. 

Commercial applicability 

The proposed method makes it possible to reliably isolate the producing formation 
from overlying nonproducing formations, and also from other nonproducing sections of the 
well that are adjacent to it and interbedded with it, without cementing the screen liner. In this 
case, the technology for placement of screen liners is simplified and expenses are reduced as 
a result of the elimination of disconnectors and suspension devices of complex design used to 
set liners and also elimination of their cementing, which is associated with failures and costs 
in time spent waiting for hardening of the cement slurry. 

Furthermore, the proposed method makes it possible to extend the range of its 
application, since it can be used in both a cased and an uncased wellbore, independent of the 
presence of zones of lost circulation or water entry, and practically without a substantial 
decrease in the well diameter. 
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CLAIMS 

1 . A method of well completion including tapping a producing formation ( 1 8), 
lowering and setting a casing string (2) and a liner (3) with screen (4) in well (11) with ' 
provision for their leakproof joining to each other, and isolation of nonproducing sections 
from producing sections, distinguished by the fact that casing string (2) and liner (3) with 
screen (4) are separately lowered into well (1 1) and their leakproof joining is accomplished 
within well (11), where before liner (3) is lowered into well (1 1), at least one of pipes (12) of 
liner (3) is shaped to form at least two longitudinal corrugations (13) and cylindrical ends 
(25) with threads (26), and after liner (3) is lowered into well (1 1), shaped pipe (12) is 
expanded to set liner (3) in well (1 1) and to isolate nonproducing formations from producing 
formations. 

2. A method as in Claim 1 , distinguished by the fact that, after producing formation 
(18) is tapped, liner (3) with screen (4) is lowered into well (1 1) and it is placed in producing 
formation (18) by squeezing at least one shaped pipe (12) against the wall of well (1 1) during 
its expansion, and then casing string (2), the lower end of which is joined in a leakproof 
manner to the upper end of liner (3). 

3. A method as in Claim 1, distinguished by the fact that first casing string (2) is 
lowered into well (1 1) down to producing formation (1 8) and set, and then after producing 
formation (18) is tapped, liner (3) with screen (4) is lowered through this string and by 
expansion of shaped pipe (12), it is set in well (1 1), where shaped pipe (12) is squeezed 
against the wall of the lower end of casing string (2), ensuring that it makes a leakproof join 
with liner (3). 1 
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[see Russian original for figure] 
Fig. 2 

[see Russian original for figure] 

Fig. i 
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[see Russian original for figure] 



Fig. 3 
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[see Russian original for figure] 



Fig. 4 
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[see Russian original for figure] 



Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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